
The Journal of the International Association for Taekwondo Research 2014;1(2):1-11

1

Introduction*

Despite the lack of a universal definition of cerebral concussion 
(also referred to as mild traumatic brain injury or commotio 
cerebri), the term is typically used to refer to a traumatically 
or biomechanically induced disturbance of brain function that 
involves a complex pathophysiological process (21, 24, 48, 81). 
The clinical symptoms of concussion reflect a functional 
disturbance rather than a structural injury (48). While the physical 
signs of concussion may or may not involve a loss of 
consciousness, it usually involves an alteration in consciousness 
that commonly affects orientation and memory. Concussive 
amnesia tends to be antegrade, but some degree of retrograde 
amnesia is often present initially and then typically resolves 
spontaneously within hours of the incident (1, 35). Other common 
features of concussion injury include somatic (e.g., headache, 
dizziness, visual disturbance, and fatigue), cognitive (e.g., slowed 
reaction times), and emotional (e.g., lability of mood and 

irritability) symptoms (44, 48). Concussive symptoms resolve in 
7 to 10 days in the majority (80-90%) of cases, but may subsist 
for weeks or months (44, 48, 76).

Concussion is the most common type of sports-related 
traumatic brain injury and recognized as a major and increasing 
public health issue (11, 16, 34, 44, 76, 81). In Victoria, Australia, 
the incidence of hospitalization for sports-related concussion has 
increased by 60% over the past decade with a median cost per 
admission of $1583 (AUD) (16). According to a 2006 report 
by the Centers for Disease Control and Prevention (CDC) in the 
United States, an estimated 1.6 to 3.8 million sports-related 
concussions present to hospital annually with an estimated total 
(direct and indirect) cost of $56 billion (US) (38). Moreover, 
there is good reason to believe that these figures underestimate 
the true incidence by a factor of 6 to 10 times, because 
sports-related concussions are often unrecognized and unreported 
by athletes (9, 10), and undiagnosed and untreated by doctors 
(48). 
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Sports-related concussion is recognized as a major and increasing public health issue. In response to growing concern about sports-related 
concussion and the potential long-term sequelae of repeated concussions, the sports medicine community has increasingly developed 
and updated concussion guidelines and consensus statements. The objectives of this review were to systematically review and synthesize 
the current best available concussion injury data in Taekwondo and to elucidate the recent sports-related concussion guidelines and 
discuss their implications for evidence-informed safety and injury prevention policy development in Taekwondo. The concussion 
incidence rate per 1,000 athlete-exposures varied considerably across the included studies (range: 0.0 to 50.2; median: 4.9). This 
is greater than in other contact and collision sports (e.g., American football and ice hockey), but smaller than in boxing. Young 
adolescent Taekwondo athletes are at a greater risk of sustaining concussion injury than both younger (children) and older (adult) 
athletes. There was insufficient evidence to establish any other risk factors for concussion injury in Taekwondo. Taekwondo governing 
bodies have an ethical obligation to develop and implement sport-specific safety policies that adhere to current concussion guidelines, 
and, moreover, to adequately educate on-site medical personnel, referees, coaches, athletes, and the athletes’ parents or guardians. 
It is vital that athletes do not return to play on the day of concussive injury. It is also imperative that concussion diagnosis and 
fitness to play (i.e., both removal from and return to play) is a medical decision based on sound clinical judgment exercised by 
independent health care professionals with experience and specific training in concussion evaluation and management.
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There is, as might be expected, considerable variation in 
concussion incidence rates across sports (6, 8, 43). For instance, 
between 3.0 and 4.6 concussions per 1,000 athlete-exposures and 
6.6 and 9.8 concussions per 1,000 player-hours occur in 
American football and rugby, respectively (20, 27, 32, 60); 3.1 
and 3.6 concussions per 1,000 athlete-exposures occur in ice 
hockey (69, 70); and 8.9 and 58.7 concussions per 1,000 
athlete-exposures occur in boxing (67, 83). However, the true 
concussion incidence rate in full-contact combat sports such as 
boxing and mixed martial arts is likely to be even greater (28, 
40, 84). 

In response to the growing concern about sports-related 
concussions and the potential long-term sequelae of repeated 
concussions, the sports medicine community has increasingly 
developed and updated concussion guidelines and consensus 
statements (11, 24, 26, 33, 48, 81). These documents aim to 
improve the assessment, diagnosis, management, return-to-play 
decisions, and prevention of sports-related concussions. In 2013, 
three notable organizations published updated concussion 
guidelines, namely the American Academy of Neurology (AAN), 
the American Medical Society for Sports Medicine (AMSSM), 
and the Concussion in Sport Group (CISG). Using a formal 
consensus approach, the CISG deliberations have produced four 
consensus statements on concussion over the past decade (1, 47, 
48, 49). The most recent of which, the 2012 Zurich Consensus 
statement (48), is designed to build on the principles outlined 
in the previous CISG documents and to develop further 
understanding of the concussion problem. Important features of 
these recent guidelines and consensus statements pertaining to 
assessment, diagnosis, and return-to-play decisions will be 
discussed below.

Although concussions have been reported in multiple 
epidemiologic studies of injuries in Taekwondo (41, 42, 62), the 
available data has hitherto not been adequately and 
comprehensively synthesized and elucidated in a way that may 
(a) facilitate the development of evidence-informed concussion 
injury prevention policy in Taekwondo, and (b) provide direction 
for future research in the area. Thus, the objectives of the present 
review were: (1) to synthesize the current best available 
concussion injury data in Taekwondo; (2) to elucidate the recent 
sports-related concussion consensus statements and guidelines 
while highlighting information pertaining to on-field and sideline 
evaluation, management, and return-to-play in particular; and (3) 
to discuss the implications of these concussion consensus 
statements and guidelines for the sport of Taekwondo, in 
particular in regard to evidence-informed injury prevention and 
sport safety policy and future research.

Methods

This review adhered to the guidelines in the Preferred 
Reporting Items for Systematic Reviews and Meta Analyses 
(PRISMA) statement (52).

Selection criteria

This systematic review was limited to prospective 
observational studies published in English language 
peer-reviewed literature. Thus, retrospective cohort studies, 
cross-sectional studies, case-control studies, case series, case 
reports, commentaries, editorials, letters to the editor, and opinion 
pieces were excluded from this evidence synthesis. Eligible 
studies had to report analytic or descriptive epidemiologic data 
on concussion injuries in Olympic-style competition Taekwondo. 
Taekwondo athletes could be of any sex, age, level of play, race, 
ethnic background, geographical location, or socioeconomic 
background. Eligible studies had to obtain epidemiologic data 
from on-site injury surveillance by qualified medical personnel 
(e.g., on-site paramedics, sports physicians, or other health care 
professionals).

Search strategy and study selection

A comprehensive search of the literature was conducted, which 
included electronic searching of the PubMed, Scopus, and 
SPORTDiscus databases from inception to July 2014. In addition, 
bibliographies of included studies, relevant books, and review 
articles were hand searched to identify potentially eligible studies 
not captured by the electronic searches. Keywords used in the 
literature search were “Taekwondo” in combination with “injury” 
or “concussion” (including synonyms and truncated and 
alternative spellings). Duplicate records were discarded before 
titles and abstracts were screened to identify and remove clearly 
irrelevant citations. Full text versions of all the remaining 
potentially eligible studies were retrieved and evaluated for 
compliance with the selection criteria.

Data extraction

The following data of interest were extracted from included 
studies and tabulated in an electronic spreadsheet: (1) general 
study descriptors (e.g., authors and year of publication); (2) 
description of the study population (e.g., setting, sample size, 
sex ratio, age, and level of play); and (3) main epidemiologic 
findings pertaining to concussion injuries (i.e., incidence and risk 
factors). If applicable, the authors of included studies were 
contacted to provide clarifications or access to raw data.
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Data analysis

Using the available raw data reported in the included studies, 
concussion incidence rates per 1,000 athlete-exposures were 
calculated with 95% confidence intervals using standard methods 
for Poisson rates (71). One athlete-exposure was defined as one 
athlete participating in a single fight in which he or she was 
exposed to the possibility of incurring a concussion injury. The 
effect size of potential risk factors was determined by calculating 
the concussion incidence rate ratio per 1,000 athlete-exposures. 
The uncertainty of the effect size was estimated by calculating 
the 95% confidence interval for the concussion incidence rate 
ratio using standard formulae for Poisson rates, and two 
concussion incidence rates were deemed statistically different 
from one another if the 95% confidence interval for their rate 
ratio did not include 1 (71).

Assessment of methodological quality

The risk of bias in individual studies was assessed using the 
22-item checklist from the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) statement 
(80). The STROBE statement checklist was not primarily 
designed to assess the quality of observational studies, but rather 
to assess the quality of reporting. However, in the absence of 
a single obvious candidate tool for assessing quality of 
observational studies in epidemiology, the STROBE statement 

checklist should suffice as a good starting point for assessing 
methodological quality (72). As per previous systematic reviews 
of observational studies (40, 41, 42, 56, 57, 75), this review 
included studies that were deemed to be of either poor, moderate, 
or good methodological quality on the basis of the percentage 
of fulfilled items from the STROBE statement checklist, that is, 
under 50%, 50 to 80%, and over 80%, respectively.

Results

Figure 1 depicts a PRISMA flow diagram of the study selection 
process for this review. The electronic searches returned 320 
citations including 135 duplicate records. After screening titles 
and abstracts, 156 records were discarded as irrelevant or 
obviously not meeting the selection criteria. Hand searching 
identified one additional potentially eligible study, thereby 
leaving a total of 30 full-text articles to be assessed for eligibility. 
Eight studies did not satisfy the selection criteria, and a further 
nine studies reported on the same data set as other included 
studies. Thus, a total of 13 unique prospective data sets were 
included in this systematic review (3, 12, 31, 36, 37, 39, 61, 
63, 64, 65, 66, 78, 85).

Table 1 provides a descriptive summary of the included studies. 
The majority of data were obtained from predominantly male 
athlete populations, and the methodological quality of the 
included studies ranged from moderate to good. The concussion 
incidence rate per 1,000 athlete-exposures varied considerably 
across the included studies (range: 0.0 to 50.2; median: 4.9). 
Table 2 provides an overview of the available risk factor data 
for concussion injury in Taekwondo. One study (66) found that 
senior females sustained fewer concussion injuries than their male 
counterparts, but the finding was only marginally significant and 
not corroborated by any of the other studies reporting sex-specific 
concussion incidence rates. Young adolescent athletes, however, 
were found to sustain significantly more concussion injuries than 
both younger (children) and older (adults) athletes. In addition, 
a single study (36) revealed that poor blocking skills are a 
significant risk factor for concussion injury.

Discussion

Although there was considerable variability across the included 
studies, the median concussion incidence rate was 4.9 
concussions per 1,000 athlete-exposures. This suggests that the 
concussion incidence rate in Taekwondo is greater than in other 
contact sports such as basketball (e.g., 0.1 and 0.9 per 1,000 
athlete-exposures) (20) and soccer (e.g., 0.6 and 1.8 per 1,000 

Figure 1. PRISMA flow diagram of the study selection 
process
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athlete-exposures) (19), as well as collision sports such as 
American football (e.g., 3.0, 3.8, and 4.6 per 1,000 
athlete-exposures) (20, 23, 60) and ice hockey (e.g., 3.1 and 3.6 
per 1,000 athlete-exposures) (69, 70), but smaller than in boxing 
(e.g., 8.9, 13.8, and 58.7 concussions per 1,000 athlete-exposures) 
(67, 83, 84).

There was corroborating evidence suggesting that young 
adolescent athletes are at greater risk of concussion compared 
to both younger (children) and older (adults) athletes, but there 
was insufficient evidence to establish any other risk factors for 
concussion injury in Taekwondo. The distinct paucity of 
identified risk factors for concussion injury in Taekwondo is a 
clear invitation to conduct further research in the area.

Pertinent recommendations based on recent sports-related 
concussion guidelines

It is paramount that sufficient time is provided for the 
appropriate medical assessment of sports-related concussion both 
on-field and on the sideline for all injured athletes (48). 
Importantly, the final determination regarding concussion 
diagnosis and fitness to play (i.e., both removal from and return 
to play) is a medical decision based on sound clinical judgment 
(48); unequivocally, injured athletes, their coaches, and referees 
should not make decisions regarding concussion diagnosis and 
fitness to play. Brief neuropsychological test batteries that assess 
cognitive function is an essential component in the sideline 
evaluation of concussion (48). Among these test batteries is the 
Sport Concussion Assessment Tool (3rd edition) (73), which 

Study Study Setting Study Sample Concussion Definition Incidence Quality
Pieter et al. 
1994 (61)

World Taekwondo Championships, 
1991 (Greece)

n = 433 
(63% males)

Age range: not 
reported

Employed the Nelson Grading 
System for Concussion (53)

10.8 
(4.9, 20.5)

Moderate

Pieter et al. 
1995 (62)

European Taekwondo Cup, 1993 
(Russia)

n = 97 
(79% males)

Age range: not 
reported

Employed the Nelson Grading 
System for Concussion (53)

13.4 
(4.4, 31.4)

Moderate

Pieter et al. 
1997 (63)

US National Junior Taekwondo 
Championships, 1989 and 1990;   

World Junior Taekwondo 
Championships, 1989 (United States)

n = 4258 
(88% males)

Age range: 6-16

A trauma induced alteration in 
mental status that may or may not 

involve loss of consciousness

5.0 
(3.5, 6.9)

Moderate

Pieter et al. 
1998 (64)

US National Taekwondo 
Championships, 1989-1991; US   

Taekwondo Team Trials 1988-1990 
(United States)

n = 2407 
(79% males)

Age range: not 
reported

Employed the Nelson Grading 
System for Concussion (53)

5.5 
(3.7, 8.0)

Moderate

Pieter et al. 
1998 (59)

Open Taekwondo Tournament; 
(United Kingdom)

n = 308 
(88% males)

Age range: not 
reported

Unclear 3.7 
(0.4, 13.2)

Moderate

Beis et al. 
2001 (3)

Greek National Taekwondo 
Championships; 1994-1995 (Greece)

n = 2739 (74% 
males)

Age range: 11 and 
above

Unclear 2.4 
(1.3, 4.3)

Moderate

Koh et al. 
2001 (36)

World Taekwondo Championships; 
1999 (Canada)

n = 563 
(59% males)

Age range: 15-38

A trauma induced alteration in 
mental status that may or may not 

involve loss of consciousness

7.9 
(3.4, 15.5)

Moderate

Koh et al. 
2004 (35)

Middle and high school Taekwondo 
tournaments; 2001   (South-Korea)

n = 2328
Age range: 11-19

A trauma induced alteration in 
mental status that may or may not 

involve loss of consciousness

50.2 
(43.9, 57.1)

Good

Kazemi et 
al. 2004 (30)

Canadian National Championships; 
1997 (Canada)

n = 318 
(79% males)

Age range: 16-34

Employed the Colorado Medical 
Society Grading System for   

Concussion (7)

4.7 
(1.0, 13.8)

Good

Ziaee et al. 
2010 (83)

Iranian National Championship 
League; 2006-2007 (Iran)

n = 204 
(100% males)

Age range: 17-32

Employed the Colorado Medical 
Society Grading System for   

Concussion (7)

2.2 
(0.5,6.6)

Moderate

Elsawy 2011 
(12)

Alexandria's International Open 
Taekwondo

Championships; 2010 (Egypt)

n = 321 
(75% males)

Age range: not 
reported

A traumatically induced physiological 
disruption of brain function with a 
short period of altered or loss of

consciousness

- Moderate

Lystad et al. 
2013 (38)

New South Wales State 
Championships; 2010 and 2011 

(Australia)

n = 2112 
(69% males)

Age range: not 
reported

Unclear 1.4 
(0.4,3.7)

Good

Varkiani et 
al. 2013 (76)

Iranian Premier League; 2011-2012 
(Iran)

n = 197 
(100% males)

Age range: 17-32

Employed the Colorado Medical 
Society Grading System for   

Concussion (7)

0.9 
(0.0,4.8)

Moderate

Table 1. Description of included studies including overall concussion incidence rate per 1,000 athlete-exposures with 95% confidence interval
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incorporates the modified Glasgow Coma Scale (29), Maddocks 
score (43), and the Standardized Assessment of Concussion (46). 
It is worth noting that some of the Maddocks questions are 
presupposing that the assessed athlete is participating in a team 
sport and thus may need modification to make sense in the 
context of combat sports such as Taekwondo. For instance, 
“Which half is it now?” may be modified to “Which round is 
it now?” The current consensus recommendations for on-field 
and sideline evaluation of athletes that show any sign of a 
concussion are highlighted in Table 3.

There is unanimous expert consensus that there should be no 
return-to-play on the day of concussive injury (48). Best practice 
concussion management is characterized by physical and 
cognitive rest until the acute symptoms resolve, followed by 

graduated exertion and medical clearance (48). The graduated 
return-to-play protocol following concussive injury is outlined 
in Table 4. In this protocol, concussed athletes continue to 
proceed to the next level if asymptomatic at the current level, 
but drop back to the previous asymptomatic level if any 
post-concussion symptoms occur (48). Because each step in the 
return-to-play protocol typically takes 24 hours, it takes 
approximately a minimum of one week to proceed through the 
full rehabilitation protocol (48).

Emerging technologies for investigations of sports-related 
concussion

Although conventional structural imaging modalities such as 

Risk Factor / Specification of Determinant Ratio (95% CI)a Study
Sex

Females (ref. males) RR: 0.96 (0.72, 1.28) Koh et al. 2004 (35)
Females (ref. males) RR: 1.83 (0.61, 5.46) Beis et al. 2001 (3)
Females (ref. males) RR: 0.95 (0.08, 10.91) Pieter et al. 1998 (59)

Senior females 
(ref. senior males) RR: 0.21 (0.03, 1.30) Pieter et al. 1994 (61)

Senior females 
(ref. senior males) RR: 0.57 (0.09, 3.76) Pieter et al. 1995 (62)

Senior females 
(ref. senior males) RR: 0.34 (0.12, 0.95)* Pieter et al. 1998 (64)

Senior females 
(ref. senior males) RR: 0.37 (0.03, 4.01) Kazemi et al. 2004 (30)

Senior females 
(ref. senior males) RR: 1.24 (0.09, 16.68) Beis et al. 2001 (3)

Senior females 
(ref. senior males) RR: 0.47 (0.11, 2.04) Koh et al. 2001 (36)

Junior females 
(ref. junior males) RR: 1.75 (0.51, 6.04) Beis et al. 2001 (3)

High school females 
(ref. high school males) RR: 0.88 (0.50, 1.52) Koh et al. 2004 (35)

Middle school females 
(ref. middle school males) RR: 1.01 (0.72, 1.42) Koh et al. 2004 (35)

Girls (ref. boys) RR: 0.89 (0.40, 1.98) Pieter et al. 1997 (63)
Girls (ref. boys) RR: 1.56 (0.16, 14.89) Beis et al. 2001 (3)

Age
Middle school 

(ref. high school) RR: 1.63 (1.22, 2.19)* Koh et al. 2004 (35)

Middle school males 
(ref. high school males) RR: 1.57 (1.11, 2.21)* Koh et al. 2004 (35)

Middle school females 
(ref. high school females) RR: 1.81 (1.05, 3.13)* Koh et al. 2004 (35)

Seniors (ref. children) RR: 0.76 (0.10, 5.81) Beis et al. 2001 (3)
Seniors (ref. children) RR: 1.98 (0.15, 26.66) Pieter et al. 1998 (59)
Juniors (ref. children) RR: 7.56 (1.84, 31.04)* Beis et al. 2001 (3)
Juniors (ref. children) RR: 4.03 (0.30, 54.30) Pieter et al. 1998 (59)
Juniors (ref. seniors) RR: 9.94 (1.63, 60.70)* Beis et al. 2001 (3)
Juniors (ref. seniors) RR: 2.04 (0.21, 19.51) Pieter et al. 1998 (59)

Blocking Skills
Yes (ref. no) OR: 0.57 (0.37, 0.88)* Koh et al. 2004 (35)

Past Head Blow
Yes (ref. no) OR: 0.87 (0.62, 1.20) Koh et al. 2004 (35)

Table 2. Risk factors for concussion injury in Taekwondo
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computerized tomography and magnetic resonance imaging are 
commonly employed in the evaluation of concussive injury in 
the secondary care setting, they are nevertheless not 
recommended routinely in the absence of clinical suspicion of 
cranial or intracranial lesions (48, 81). In the research setting, 
on the other hand, recent studies using alternative neuroimaging 
modalities (e.g., functional magnetic resonance imaging, 
diffusion tensor imaging, positron emission tomography, and 
magnetic resonance spectroscopy) have provided compelling 
evidence for neural correlates of concussive injury (4, 5, 18, 25, 
51, 68, 79). It is, however, premature to recommend any of these 
in the clinical setting at present (48). 

Biomarkers have historically been critical to progress in a 
broad range of clinical conditions (19); therefore, it is hoped 
that blood biomarkers will be developed into clinical tools to 
guide physicians in the diagnosis, management, and 
return-to-play decisions of sports-related concussions. Mild 
traumatic brain injury is believed to be associated with acute 
axonal and astroglial injury, which can be monitored using blood 
biomarkers such as tau protein or S-100 calcium-binding protein 
B, respectively (74). There is now compelling evidence that 
repetitive head trauma is associated with elevation of axonal 
protein tau in plasma (54, 55, 74). However, there is currently 
insufficient evidence to justify the routine use of biomarkers in 
the clinical setting (48).

Unfortunately, neither the most recent version of the World 
Taekwondo Federation Competition Rules, which came in force 
on July 1, 2014 (http://www.worldtaekwondofederation.net/ 
images/Final_Competition_Rules_amended_in_Taipei_ 
2014.pdf), nor the current (as of July 2014) Medical Code of 
the World Taekwondo Federation (http://www.worldtaekwondo 
federation.net/images/Medical_Code_of_the_World_Taekwondo
_Federation.pdf) explicitly mention or address concussion or 
traumatic brain injury, mild or otherwise. Although Article 19, 
Section 1.8.i of the competition rules stipulates that a contest 
is to be closed immediately if an athlete experiences loss of 
consciousness, there appears not to be any specific protocols for 
the evaluation and management of concussion in Taekwondo. 

Article 19 is not equipped to deal with the fact that not all 
concussion injuries are accompanied by loss of consciousness. 
Firstly, Sections 1.6 to 1.8 presupposes that referees have the 

requisite medical knowledge and training to adequately diagnose 
(or ‘determine’ as per the wording in the Competition Rules) 
athletic injuries. Secondly, Section 1.6 seems to suggest that pain 
‘caused only by a bruise’ is not considered to be an injury that 
would require medical attention. Thirdly, Article 19 does not 
account for potentially important signs and symptoms of 
concussion injury (e.g., unsteadiness, incoordination, grabbing or 
clutching of the head, dazed or vacant look, confusion, difficulty 
concentrating, blurred vision, and neck pain) (24, 48, 81), which 
ought to lead to a suspension of the match and prompt medical 
evaluation. It is therefore recommended that Article 19 is 
amended to address these shortcomings.

Among the challenges faced by medical personnel covering 
Taekwondo events is the stipulation (Article 19, Section 1.7 of 
the Competition Rules) that a contestant may receive on-field 
first aid treatment for a duration of one minute only (provided 
that the referee determines a contestant has received an injury 
such as a fracture, dislocation, sprain, or laceration). Thus, 
medical personnel on the court are required to make a decision 
in less than one minute whether an athlete is fit to fight or should 
be removed from play. When evaluating closed head injuries such 
as concussions, medical personnel on the court are therefore not 
in a position to apply the standards of care common in most 
other sports. The situation is further compounded by the fact 
that, according to the only available survey investigating the 
issue, a substantial proportion of medical personnel at 
Taekwondo tournaments have very limited experience with the 
sport of Taekwondo or the evaluation and management of 
concussions, or both (13).

There are serious concerns about the safety of allowing a 
potentially brain-injured athlete back on the court or in the ring 
(48). Athletes with compromised cognitive functioning, delayed 
reaction times, and impaired coordination and balance have a 
greater risk of subsequent injury with potentially devastating or 
even catastrophic consequences (22). With insufficient time and 
resources to perform proper testing, fitness-to-play decisions may 
need to be made based solely on immediately apparent signs 
and symptoms of traumatic brain injury (22). Although neither 
loss of consciousness or amnesia are gold standards for the 
evaluation of concussion, they may, arguably, be sufficient 
grounds for the removal of an athlete from competition (22, 48). 

A. The player should be evaluated by a physician or other licensed health care provider onsite using standard emergency management principles and 
particular attention should be given to excluding a cervical spine injury.

B. The appropriate disposition of the player must be determined by the treating healthcare provider in a timely manner. If no health care provider is 
available, the player should be safely removed from practice or play and urgent referral to a physician arranged.

C. Once the first aid issues are addressed, an assessment of the concussive injury should be made using the SCAT3 or other sideline assessment tools.
D. The player should not be left alone following the injury and serial monitoring for deterioration is essential over the initial few hours following injury.
E. A player with diagnosed concussion should not be allowed to return-to-play on the day of injury.
Reproduced with permission from BMJ Publishing Group Ltd. from McCrory et al., British Journal of Sports Medicine, 2013;47:250-8.

Table 3. On-field or sideline evaluation of concussion
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This does not entail that athletes without these symptoms are 
necessarily safe to compete, but rather that they have a 
significantly high risk of traumatic brain injury and an immediate 
comprehensive medical evaluation is indicated (22).

Although it is beyond the scope of this review to discuss the 
safety performance of headgear in Taekwondo, it is worth noting 
that headgear in rugby and soccer, which has a similar design 
to that in Taekwondo, have been shown to provide no functional 
protection against traumatic brain injury, including concussion 
(45, 50, 82). Fortunately, vital research to specifically evaluate 
the biomechanics of head injury in Taekwondo and safety 
performance of Taekwondo headgear is starting to emerge, and 
more is currently underway (14, 15, 58). However, it would be 
premature to recommend any headgear-related injury prevention 
interventions in Taekwondo at present.

Legal and ethical responsibilities

Legislation specific to sports-related concussion has been 
introduced in all jurisdictions in the United States in recent years 
(35). These laws include three main components: (1) education, 
which involves the development of guidelines and materials to 
inform on-site medical personnel, referees, coaches, athletes, and 
the athletes’ parents or guardians of the nature and risk of 
concussion and head injury, including the dangers of continuing 
to practice or play after concussion or head injury; (2) removal 
from play, that is, any athlete suspected of having sustained a 
concussion must be removed from practice or play; and (3) 
medical clearance for return to play, that is, an athlete who has 
been removed from practice or play may not return to play until 
a licensed health care provider trained in the evaluation and 
management of concussion determines and provides written 
clearance for the athlete to return to play. In addition to legal 
obligations that exist in various jurisdictions, international 
Taekwondo governing bodies, such as the World Taekwondo 

Federation and its respective national member associations, also 
have an ethical obligation to adopt and adhere to current 
concussion guidelines.

It is worth noting that thousands of former American football 
and ice hockey players have filed multi-million dollar concussion 
lawsuits against sport governing bodies such as the National 
Football League, the National Collegiate Athletic Association, 
the Canadian Football League, and the National Hockey League 
(2, 17, 30, 77). A similar class-action lawsuit was recently filed 
against the Fédération Internationale de Football Association 
(FIFA), US Soccer, and American Youth Soccer Organization 
(AYSO) also (59). The plaintiffs in these lawsuits generally claim 
that the sport governing bodies were aware of the evidence and 
risks associated with repetitive brain injury, but deliberately 
ignored and actively concealed the information from athletes at 
all levels of play. A similar failure to adequately educate 
Taekwondo athletes and coaches about concussion, facilitate 
appropriate on-field and sideline medical evaluation of 
concussion injury, and adhere to return-to-play guidelines for 
concussive injury may place Taekwondo governing bodies at risk 
of lawsuits as well. To be sure, it would be in the best interest 
of both Taekwondo athletes and their sport governing bodies that 
proper evidence-informed concussion prevention and 
management policies and protocols are developed and 
implemented for the sport of Taekwondo worldwide.

Specific recommendations

International Taekwondo governing bodies and their national 
member associations are advised to take steps to develop and 
implement sport safety policies that adhere to the current 
concussion consensus statements and guidelines, and, moreover, 
to adequately educate on-site medical personnel, referees, 
coaches, athletes, and the athletes’ parents or guardians. It is 
critical that there is no return-to-play on the day of concussive 

Rehabilitation Stage Functional Exercise at each Stage of Rehabilitation Objective of each Stage
1. No activity Symptom limited physical and cognitive rest Recovery
2. Light aerobic activity Walking, swimming, or stationary cycling keeping 

intensity <70% maximum permitted heart rate

No resistance training

Increase heart rate

3. Sport-specific exercise Simple drills (e.g., kicking drills)

No head impact activities

Add movement

4. Non-contact training drills Progression to more complex training drills (e.g.,   
non-contact, free sparring)

May start progressive resistance training

Exercise, coordination, and cognitive load

5. Full-contact practice Following medical clearance, participate in normal 
training activities

Restore confidence and assess functional 
skills by coaching staff

6. Return to play Normal game play
Reproduced with permission from BMJ Publishing Group Ltd. from McCrory et al., British Journal of Sports Medicine, 2013;47:250-8.

Table 4. Graduated return to play protocol
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injury, and that concussion diagnosis and fitness to play are 
medical decisions based on sound clinical judgment. It is strongly 
recommended that fitness-to-play decisions (i.e., both removal 
from and return to play after removal) are made by independent 
health care professionals with experience and specific training 
in concussion diagnosis and management. Taekwondo governing 
bodies should consider making provisions in the competition 
rules that will allow commissioned medical personnel to stop 
a contest should they observe an athlete exhibiting signs and 
symptoms indicative of brain injury. Taekwondo governing 
bodies are also encouraged to develop a concussion 
registry/surveillance system that will allow adequate oversight 
of fitness-to-play decisions as well as facilitate the evaluation 
of any future injury prevention efforts and related research.

Limitations

The available data on concussion injury in Taekwondo is 
largely derived from male and elite athlete populations, which 
may limit the generalizability of the findings of this review. In 
an attempt to minimize selection and recall bias of the data 
presented herein, this review included only prospective study 
designs. It is nevertheless conceivable that there are other studies 
with alternative designs that contain additional information about 
concussion injury in Taekwondo. The clinical concussion 
guidelines referred to herein are largely derived from data 
generated from high school and university athletes. As such there 
is limited data from paediatric populations to ascertain whether 
reliability and validity of diagnostic tests, interventions, and 
management can be generalized to children with concussion 
injury. The findings of this review should be evaluated in light 
of these limitations.

Conclusion

The concussion incidence rate in Taekwondo is greater than 
in other contact sports (e.g., basketball and soccer) and collision 
sports (e.g., American football and ice hockey), but smaller than 
in boxing. Young adolescent Taekwondo athletes are at a greater 
risk of sustaining concussion injury than both younger (children) 
and older (adult) athletes. The sports medicine community has 
developed and updated guidelines and consensus statements for 
sports-related concussion, and Taekwondo governing bodies have 
an ethical obligation to develop and implement sport-specific 
safety policies that adhere to current concussion guidelines, and, 
moreover, to adequately educate on-site medical personnel, 
referees, coaches, athletes, and the athletes’ parents or guardians. 
It is critical that there is no return to play on the day of concussive 

injury, and that concussion diagnosis and fitness to play is a 
medical decision based on sound clinical judgment exercised by 
independent health care professionals with specific training in 
concussion evaluation and management.
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